Regulation of thyroid hormone receptors and responses by thyrotropin-releasing hormone in GH4C1 cells.
The present study was undertaken to test the effects of TRH on thyroid hormone receptors and responses in GH4C1 rat pituitary tumor cells. TRH caused a loss of up to 32% of specific nuclear thyroid hormone binding sites with an ED50 of approximately 1 nM, and this loss was additive to the receptor down-regulation caused by T3 itself. Scatchard analysis of nuclear T3 binding revealed that 10 nM TRH decreased the concentration of T3 receptors from Bmax (femtomoles per mg protein) of 110 to 50 while receptor affinity in serum-free medium changed from dissociation constant (Kd) 110 to 50 pM with TRH. TRH lowered the GH response to 0.5 nM T3 from 215% to 127% of control. The concentrations of TRH required to decrease T3 receptors and T3 responses were similar and indicated that these TRH effects are mediated by the TRH receptor. In the absence of added thyroid hormone TRH had little effect on the rate of GH synthesis. TRH did not affect the binding of 0.5 nM [125I]T3 to receptors during the first 8 h but reduced T3 receptor occupancy up to 25-50% in different experiments after 24 h. TRH blocked the induction of GH by T3 only after 48 h or longer. When cells were incubated for 2 weeks with or without 2 nM T3 and 10 nM TRH, the stimulation of cell growth by T3 was decreased by TRH (2- vs. 5-fold increase in cell number) as was stimulation of GH by T3 (5- vs. 13-fold). As expected, T3 blunted the PRL response to TRH from 19- to 3-fold. The effects of TRH on the density of thyroid hormone receptors could be mimicked by the calcium channel agonist BAY K8644 plus a protein kinase C-activating phorbol ester which together caused a 53% reduction in thyroid hormone binding. The dose-response and temporal relationships suggest a causal relationship between the TRH-mediated decrease in thyroid hormone receptors and the decrease in thyroid hormone responses in GH4C1 cells. It has previously been shown that thyroid hormones decrease the concentration of TRH receptors and TRH responsivity in pituitary cells. The results shown here for GH4C1 cells suggest that TRH regulation of T3 responses may also be important in feedback control at the pituitary level.